Integrin-mediated signal transduction in human endothelial cells: analysis of tyrosine phosphorylation events.
Adhesion of human umbilical endothelial cells to fibronectin resulted in increased tyrosine phosphorylation of a group of proteins with molecular mass ranging from 100 to 130 kDa and of a 70 kDa protein. This pattern of tyrosine phosphorylation was also observed when endothelial cells adhered to vitronectin, collagen IV, collagen I and laminin or to culture dishes coated with antibodies directed to either beta 1, alpha 3, alpha 5, alpha 6 or beta 3 integrin subunits. Increased phosphorylation of the 100-130 kDa proteins was detectable as early as 30 sec after adhesion, reached maximal level after 15 min, and remained high as long as the cells adhere to culture dishes. The 70 kDa protein was phosphorylated with a slower kinetics and its phosphorylation increased over a period of 3 h. Using specific monoclonal antibodies, the major component of the 100-130 kDa complex was identified as the focal adhesion tyrosine kinase p125FAK. The phosphorylation of the p125FAK was also observed by inducing beta 1 integrin clustering in non adherent HEC, indicating that this is a primary signalling event induced by integrins. Using tyrosine kinase inhibitors, we show a direct correlation between integrin-stimulated tyrosine kinases and assembly of focal adhesions and actin fibres.